Highly sensitive and selective bifunctional oligonucleotide probe for homogeneous parallel fluorescence detection of protein and nucleotide sequence.
The existing isothermal polymerization-based signal amplification assays are usually accomplished via two strategies: rolling circle amplification (RCA) and circular strand-displacement polymerization. In essence, the two techniques are based on cyclical nucleic acid strand-displacement polymerization (CNDP), limiting the application of isothermal polymerization in medical diagnosis and bioanalysis. In the present study, circular common target molecule (non-nucleic acid strand)-displacement polymerization (CCDP) is developed to amplify the fluorescence signal for biomolecule assays, extending isothermal polymerization to an aptameric system without any medium. Via combining an aptamer with a common hairpin DNA probe, we designed a self-blocked fluorescent bifunctional oligonucleotide probe (signaling probe) for the homogeneous parallel detection of two disease markers, PDGF-BB and the p53 gene. On the basis of CNDP and CCDP signal amplification, highly sensitive (e.g., detecting PDGF down to the concentration level of 1.8 × 10(-10) M) and selective detection (no interference even in the presence of a significantly higher concentration (7-200 times) of nontarget proteins) was accomplished, and the linear response range was considerably widened. Furthermore, the bifunctional signaling probe exhibits impressive simplicity, convenience, and short detection time. Herein, the design of the signaling probe was described, factors influencing fluorescence signal were investigated, analytical properties were characterized in detail, and the assay application in a complex medium was validated. The proposed biosensing scheme as a proof-of-concept is expected to promote the application of oligonucleotide probes in basic research and medical diagnosis.